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A control device for controlling a personal computer cooling fan, which comprises a temperature sensor and a control cir- 
cuit intended to supply the fan with a voltage in response to a signal received from the temperature sensor. The invention is char- 
acterized by the combination that the control circuit (1) is intended, when the personal computer concerned is switched on, to sup- 
ply the fan (2) with a voltage which is higher than its idling voltage over a limited, predetermined period of time, and that the 
control device (1) has a dimension of at highest about 4 x 3 cm and a thickness of at most about 1 cm, thereby enabling the device 
to be placed in the housing (5) of the fan (2); and in that provided between the control circuit (1) and the sensor body (6) of the 
temperature sensor (3) is a rigid electric conductor (7^ having a length sufficient to enable the sensor body (6) to be placed in the 
airflow through the fan (2). 
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A Cooling Fan Control Arrangement 

Hie present invention relates to a control arrangement for personal 
5 computer cooling fans. Hie invention is primarily concerned with a 
control arrangement which can be subsequently fitted to existing 
personal canpiters. 

Practically all personal computers are equipped with a cooling fan 
10 which sucks air from the ccmputer interior and blows the air out 

through the computer casing. Cooling fans are necessary in order to 
cool the electronic devices of the computer and to prevent these 
devices from becoming overheated, which may result in damage to the 
computer* 

15 

The majority of known personal ccmputers are fitted with relatively 
powerful fans, so that the computer will be cooled even under con- 
ditions in which the ambient tenperature is relatively high. Hie 
internal tenperature of the computer should not exceed approximately 
20 50°C. 

Hie fan will thus constantly create noise which although slight is 
felt to be extremely irritating by same people- This is amplified by 
the fact that the office space in vhich people work with personal 
25 conputers is otherwise often relatively quiet. 

It is therefore desirable to control the fan so that it will operate 
at a speed which is sufficient to achieve satisfactory cooling of the 
computer. Devices are known which include a tenperature sensor and an 
30 electronic control circuit which is intended to control the fan 
voltage in response to tenperature. She device is intended to be 
fitted subsequently to existing personal conputers. 

However, the known device is encumbered with several decisive draw- 
35 backs. One drawback is that the fan remains oatipletely stationary at 
tenperatures beneath 24 °C and at a tenperature of 24 °C a low idling 
voltage is applied to the fan, which may mean that the motor and fan 
starting-torque is not reached until the tenperature that prevails is 
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considerably higher than 24°C, i.e. the temperature at which a higher 
voltage is applied to the rotor. Another drawback is that the devxce 
is not constructed so that its temperature sensing element is able to 
sense the mean tsnperature of the exhaust air from the computer. The , 
working of the control circuit is, in fact, dependent on the position 
of the device in the computer. 

me problem is solved by the present invention, which provides a highly 
reliable c on tr o l device. 

Accordingly, the present invention relates to a control device for con- 
trolling a pesonal obmputer cooling fan, said device including a 
temperature sensor and a control circuit which is intended to apply a 
voltage to the fan in response to a signal from the temperature 
sensor, and is characterized by the combination that the control 
circuit is constructed to apply a higher voltage to the fan than its 
idling voltage for a limited predetermined period of time when the 
computer is switched on; in that toe control device has a dimension 
of at rost 4 x 3 cm and a thickness of at most 1 cm, thereby enabling 
the device to be placed in the fan housing; and in that there is 
provided between the control circuit and the sensor body of the 
temperatur sensor a rigid electric conductor having a length sufficient 
to enable the sensor body to be placed in the airflow through the fan. 

•Hie invention will now be described in more detail, partly with 
reference to an exemplifying embodiment of the invention illustrated 
in the accompanying drawing, in which 

Figure 1 is a block schematic illustrating the inventive device; 
Figure 2 is an example of a circuit diagram; 

Figure 3 illustrates a personal computer fan seen from one side 
and fitted with a control device according to the invention; and 
Figure 4 is a view of a personal computer fan seen immediately 
from the front and fitted with an inventive control device. 

35 Figures 3 and 4 illustrate a control device 1 for controlling a 
personal cxanputer cooling fan 2. Hie control device 1 includes a 
temperature sensor 3 and a control circuit which is constructed to 
apply a voltage to the fan 2 in response to a signal received from 
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the terrperature sensor 3. Hie sensor 3 is intended to be placed in 
the airflow constituting fan exhaust air 4, i.e. the air that the fan 
has withdrawn from the conputer by suction. Hie reference numeral 7 
in Figures 3 and 4 identifies fan blades. 

5 

The inventive control device 1 has a dimension of at most about 4x3 
cm and a thickness of at most about 1 cm, thereby enabling the device 
to be placed in the fan housing 5. Extending between the control 
circuit 1 and the temperature sensor body 6 is a rigid electric 
10 conductor 7 • whose length is sufficient to enable the sensor body 6 to 
be placed in the flow of air passing through the fan 2. 

This is an essential feature of the invention, since it will enable the 
sensor body 6 of the temperature sensor to detect a mean temperature 

15 in the conputer while, at the same time, rendering it unimportant as 

to where the control circuit 1 itself is located. Although the control 
circuit is constructed so that it can be placed in the fan housing 2, 
there is nothing to prevent the circuit from being placed in some 
other location, provided that the sensor body 6 can be placed in the 

20 airflow. 

Furthermore, in accordance with the invention, when the personal 
computer concerned is switched on, the control circuit 1 will function 
to apply a higher voltage to the fan 2 than its idling voltage for a 
25 limited, predetermined period of time. A starting circuit 10 belonging 
to the control circuit is provided to this end, see Figure 1. 

According to one preferred embodiment, the starting circuit 10 is con- 
structed to activate or drive the fan 2 with full voltage, namely 12 
30 V, over a period of about 2 to 10 seconds, preferably 4 seconds, when 
the computer is first switched on. 

T h is is a very important feature of the device. Firstly, the user hears 
that the fan is working. If the fan does not work, the computer will 
35 overheat with the possible result of serious and expensive damage 
occurring. Secondly, the device overcomes any starting difficulties 
that the fan may nave in the farm of starting torque in those instances 
when the fan is first started with an idling voltage of, far instance, 
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5 V. 

It will be seen from Figure i that when the personal computer is 
switched on, the starting circuit applies a voltage of 12 V to the 
5 fan 2. -mis voltage falls after a time lapse of 4 seconds. Thos as 
effected with the aid of a tin* circuit union includes an EC-circuxt, 
see Figure 2, where the starting circuit includes those exponents 
shown within the broken line area 13. 
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A control circuit 11 included in the control circuit 1 is constructed 
to then activate the fan 2 in response to the signal from the temper- 
ature sensor 3. This control circuit begins to function when the 
starting circuit 10 has lowered the voltage to the fan. 

According to one preferred embodiment, the control circuit 11 is 
constructed to activate or drive the fan in response to temperature, 
preferably in accordance with a linear relationship within a tempera- 
ture range of about 25»C and 45°C, and to activate or drive the fan 
at full voltage at temperatures thereabove, i.e. at a voltage of 
about 12 V, and to activate the fan with a low idling voltage, for 
instance a voltage of about 5 V, at temperatures beneath 25°C. Bus 
is shown in Figure 1, where the idling voltage is set to 5.4 V. 

When the idling voltage is applied, the fan will rotate so slowly as 
not to be heard in practice. The fan is then regulated to work at the 
lowest necessary speed at which the personal computer is sufficiently 
cooled. This means that the sound generated is far less than as 
normal in present-day computers when the fan constantly operates at 
full power. 

According to another preferred embodiment, the control circuit includes 
a separate safety circuit 12 which is intended to come into operation 
at a temperature of about 45°C and to immediately activate the fan 
with full voltage at a temperature above 47°C. At temperatures between 
45»C and 47°C, the safety circuit preferably activates the f an lin- 
early, as shewn in Figure 1. 

Figure 2 illustrates the components that are included in the safety 
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circuit within the area referenced 14. 

•mis circuit activates the fan irrespective of vftiether the control 
circuit 11 functions or not. To this end, the safety circuit 12 is 
5 connected to a separate temperature sensor 3". In Figure 1, the 

tenperature sensor far the control circuit is referenced 3 % . Bath of 
the tenperature sensors 3 % and 3" may be placed at the end of the 
aforesaid rigid conductor. 

10 Figure 2 illustrates an exenplifying circuit in /which NIC designates 
the tenperature sensors and Tl f T2 and T3 designate transistors. The 
fan is referenced 2. In other respects, standard accepted symbols are 
used. She person skilled in this art will have no difficulty in 
dimensioning the components on the basis of the illustrated circuit 

15 in order to achieve desired control temperatures and times. 

Ihe inventive control circuit is coupled in series with the standard 
cables extending between voltage source and a fan which is already 
installed in a personal cxmputer. 

20 

It will be evident from the aforegoing that the present invention 
solves the problems mentioned in the introduction and provides a 
highly reliable control device. 

25 Hie invention has been described in the aforegoing with reference to 
an exenplifying embodirrasnt thereof. It will be understood, however, 
that tim es and temperatures may be selected somewhat differently to 
what has been stated above. Furthermore, the purely electronic solutioi 
can be achieved in same other way, without changing the function of th< 

30 control device. 

Die present invention shall not therefore be restricted to the afore- 
described embodiments thereof, since modifications can be made within 
the scope of the following Claims. 
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1 A control device for controlling a personal computer cooling fan, 
5 said device deluding a temperature sensor and a control circuit 

Which is constructed to apply a voltage to the fan in response to a 
signal from the tenperature sensor, characterized by 
the combination that the control circuit (1) is intended, when the 
personal computer concerned is switched on, to supply the fan (2) 
10 with a voltage which is higher than its idling voltage over a lifted, 
predetermined period of time, and that the control device (1) has a 
dimension of at highest about 4 x 3 cm and a thickness of at most 
about 1 cm, thereby enabling the device to be placed in the housing 
(5) of the fan (2): and in that provided between the control circuit 
15 (i) and the sensor body (6) of the temperature sensor (3) is a rigid 
electric conductor (7«) having a length sufficient to enable the 
sensor body (6) to be placed in the airf low through the fan (2). 

2. A device according to Claim 1, characterized by a 
20 starting circuit (10) which is included in the control circuit (1) 

a«i which is intended to activate the fan (2) with full voltage over 
a time period of about 2 to 10 seconds, preferably 4 seconds, when 
the oomputer is switched on, and by a regulating circuit (11) which 
is included in the control circuit (1) and which is intended to 
25 activate the fan in response to the signal from the temperature 
sensor (3) . 

3. A device according to Claim lor2, characterized in 
that the control circuit (1) includes a separate circuit (12) which is 

30 intended to came into operation at a temperature of about 45 °C and is 
constructed to immediately activate the fan at full voltage at tern- 
peratures above about 45°C. 

4. A device according to Claim 1, 2 or 3, characterized 
35 in that the regulating circuit (11) is intended to control the fan in 

dependence on temperature, preferably in accordance with a linear 
relationship between a temperature range of about 25»c and 45"C and 
at temperatures thereabove to activate the fan (2) with full voltage, 
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i.e. about 12 V, and at tenperatures therebeneath to activate the fan 
at a low idling voltage, for instance about 5 V. 
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